S c h a f f e r (1940) reported the presence of the eccrine sweat glands in the sole of rodents.
T
s u k a g o s h i (1955), in his cytological investigation
on the sweat glands in the hairless region of the rat sole, also reported, that the glands in the sole were eccrine sweat glands from such points of view as the glandular duct was thin, the glandular cavity was narrow and the intercellular secretory canaliculi were encountered.
In the present study, the authors have made histochemical researches on the sweat gland in the hairless region of the sole of the guinea pig which is a kind of rodent.
Material and Method
Five healthy adult guinea pigs were used as experimental animals.
Pieces of the skin that were excised from the hairless region of the sole were fixed in Zenker-formalin and absolute alcohol, embedded in paraffin, and the section of 3 to 5 ,u in thickness were made. Moreover unfixed tissues were sectioned at 20 AL in thickness by the freezing technique.
The staining method were iron hematoxylin staining (H e i d e n h a i n), azan staining, periodic acid S c h i f f's reacticn, 0.005% thionin staining and phosphorylase staining by Takeuchi and K u r i a k is procedure (1955 widely distributed than the former .
Discussion
In the eccrine sweat gland of the sole of the guinea pig , the terminal portion of the glandular duct is thin and the glandular lumen is narrow.
The glandular cells are occasionally arranged in two layers or in two rows and sometimes intercellular secretory ,canaliculi are visible . In these points, the eccrine sweat gland of the guinea pig is considerably similar to that of man. I t o (1947) Teported that in the eccrine sweat gland of man , the so-called clear .cells were arranged in the outer layer and the so -called dark cells made the inner layer, namely two kinds of the cells were arranged in two rows. In the guinea pig, too , clear cells are distinguishable from the somewhat dark cells with iron hematoxylin staining . How-'ever , the arrangment of both kinds of the cells is irregular, that is, such regular configuration as seen in the eccrine sweat gland of man, is not observable.
I t o (1951) reported on the human eccrine .sweat gland, that the so-called clear cells contained a good deal of glycogen and a small quantity of ribonucleic acid, on the other hand the so-called dark cells contained a small quantity of glycogen and _a, good deal of ribonucleic acid . In the clear cells of the guinea pig, a fairly amount of glycogen is encountered, but in the somewhat .dark colored cells , RNA is not always recognizable.
It seems, that //lost of the somewhat dark colored cells and clear cells do not contain RNA.
It is hard to find, in the glandular cells of the guinea pig, the distinctive feature, that appears on the so-called dark and clear 'cells of man . Namely, the eccrine sweat gland of the sole of the guinea pig, presents considerably different features from the human eccrine sweat gland.
Comparing the stainability of phosphorylase on the sweat gland of the sole of the guinea pig, with that of Y a s u d a's finding (1958) -on the human axillary sweat gland , the cytoplasm of the so-called clear cells shows diffusely intensive reaction and the so-called dark -cells do not show any reaction in the man . So, both kinds of glandular cells are distinctly divided by this staining.
In the guinea pig, some cells do not show any reaction and a few cells show diffusely intense reaction.
The latter seems to correspond to the cells, which stain clear with iron hematoxlin, but the majority of the glandular cells also exhibit a weak or moderate stainability, so it is difficult to distinguish clearly the so-called two types of the cell by this staining. In the guinea pig, sometimes, the perinuclear cytoplasm shows some--what strong reaction in granular form , but such figures are not recognizable in the human sweat gland. Considering only on the rdistribution of phosphorylase reaction, the sweat gland of the sole of the guinea pig belongs to the eccrine sweat gland, because of its positive reaction to phosphorylase. But this sweat gland fairly differs from the eccrine sweat gland of man. However, this sweat gland of the guinea pig is entirely dissimilar to the human apocrine sweat gland, that is negative for this reaction, though the glandular cells of the guinea pig are lined partly by a single layer as in the human .apocrine gland. The boundary between each of the dark colored cells, presents a linear feature, and shows PAS positive reaction and is -stained blue with azan staining , that is, this stainability is similar to that of the inner layer of the basement membrane.
Probably this reaction is presented by the fibrous structures which are formed by the compacted ectoplasm of the glandular cells. These findings, as described above, are very different from those on the human eccrine sweat gland.
According to Tsukagoshi (1955) , both clear and dark cells .are recognizable with iron hematoxylin staining in the sweat gland in the sole of the rat. These cells correspond to the so-called clear and dark cells, that are named by I t o and others.
And he said that the quantity of glycogen contained in the glandular cells is generally small in amount and that it is impossible to distinguish both kinds of cells from each other by means of glycogen staining.
In the ,sweat gland of the guinea pig , also clear cells and dark cells are recognizable, and the clear cells are distinguishable from the dark cells by containing a fair amount of glycogen.
But, as far as the "form of both kinds of cells and the distribution of them in the glandular ducts are concerned, it is hard to find the special features ,out , which are found in the so-called dark cells and clear cells of man.
Moreover, it is also impossible to distinguish both types of cells by the stainabilities of ribonucleic acid and phosphorylase. In other words, it is not always easy, to distinguish the so-called clear cells from the dark cells in the sweat gland in the sole of the guinea pig. It is thought, that the both kinds of the cells are presumably in not such a differentiated condition as in the human eccrine gland. T s u k a g o s h i (1955) reported, that the eccrine sweat glands in the sole of the dog, cat and rat were less differentiated than those of man and monkey. The degree of the differentiation of the eccrinesweat gland in the sole of the guinea pig seems to be markedly low from both histological and histochemical viewpoints, when compared with that of the eccrine sweat gland of man and monkey.
Conclusion
The authors have made a histochemical investigation on the sweat gland in the sole of guinea pig, employing iron hematoxylin-, azan-, PAS-, thionin-and phosphorylase staining, 1) Most of the glandular cells were arranged in a single layer,_ but occasionally some of them arranged themselves in two layers or in two rows.
There were two kinds of the cells distinguishable, namely, somewhat dark colored cells and a few numbers of the clear cells.
Not any coarse granules, that corresponded to the so-called secretory granules were observable in the cytoplasm of the glandular cells.
2) Though the apical portion of the glandular cells, that corresponded to the brush border, and the boundary between each cell were stained red in a clear line, the matrix of the cytoplasm had a barely visible stainability for the PAS routine.
In the minority of the glandular cells, the whole cytoplasm evenly showed the PAS positive reaction. These cells seemed to contain glycogen and to correspond to the clear cells.
3) In the majority of the glandular cells, the cytoplasm exhibited scarcely any stainability for the ribonucleic acid. The occasional cells contained a small emount of ribonucleic acid.
4) The reaction of phosphorylase in the glandular cells was generally feeble, and the variation of the reaction in each cell was observed.
Namely, both clear and dark cells contained phosphorylase in various amounts.
Some cells did not show any reaction. A few numbers of cells showed an intensive reaction.
The localization of phosphorylase did not always coincide with that of the PAS-positive substance.
5) When the eccrine sweat gland in the sole of the guinea pig was compared with the eccrine sweat gland of man, considerably large differences were recognized between them. It was thought that eccrine sweat gland in the sole-Of the guinea pig might be in markedly lower stage of differentiation than that of man and monkey, Fig. 3 . Azan staining.
The boundary between each cell is stained blue in a clear line. Fig. 4 . Thionin staining. Fig. 5 . PAS staining.
The cells, the whole cytoplasm of which is stained red, are demonstrated. Fig. 6 . Phosphorylase staining. =Fig. 7. Phosphorylase staining. The variation of the reaction in each cells is illustrated.
